THE main object of this paper is to discuss the methods which might be used to estimate the size of the problem of alcoholism in a population and to review the present state of knowledge about the extent of alcoholism in Northern Ireland. PREVIOUS 
RESEARCH
There is very little information at present available about the prevalence or general epidemiology of alcoholism in Northern Ireland. Traditionally, the Irish have been considered to be excessive consumers of alcoholic drinks. For example, in 1810 the "Belfast Monthly Magazine" felt compelled to complain that, "The cheapness of the poison of ardent spirits is permitted to increase our national vice, and that fondness for intoxication which is unhappily characteristic of our country." The belief that "drunkenness" is characteristic of any one country or that it is an innate weakness of the inhabitants cannot be supported by historical evidence. For example, Trevelyan writes of England in the days of Queen Anne, "Drunkenness was the acknowledged national vice of Englishmen of all classes, though women were not accused of it" (Trevelyan, 1944) .
It was not until recently that the medical syndrome of alcoholism was differentiated from the more diffuse concept of drunkenness. This makes historical commentaries of even less value in assessing the extent of pathological drinking.
Even today, there is very little reliable information about alcoholism either in Northern Ireland or in the Republic of Ireland. Most of the documented evidence about alcoholism in the Irish has been based on immigrants in the United States. The findings have been of great interest and the workers have made much of Irish attitudes and drinking patterns to support socio-cultural theories of the aetiology of alcoholism (Bales, 1946; Myerson, 1952; McCord et al., 1959; Mulford and Miller, 1960; Viney, 1964) .
It is unfortunate, however, that the high prevalence of alcoholism in Irish immigrants in the United States, and a lack of distinction between heavy social drinking and alcoholism, has lead to the assumption that there is a high prevalence of alcoholism among the Irish living in Ireland. An example of this confusion is illustrated in a recent epidemiological review (Rathod, 1964) .
Some assessments of the alcoholic problem in Northern Ireland have been made, and within the last few years Grant and Boyd surveyed a small sample of Ulster general practitioners to estimate the number of alcoholics in their practices Boyd, 1961 and 1962) . For reasons given later the figure obtained (191 alcoholics per 100,000 adults) is probably a gross underestimate.
There have been appeals for further research (Grant and Boyd, 1961; Grant, 1963; The Northern Ireland Association for Mental Health, 1963; Viney, 1964) and there is growing realisation that further information is necessary for guidance in the realistic development of preventive, curative and educational programmes. Similar appeals have been made in Scotland (Morrison, 1964) THE NATURE OF ALCOHOLISM Alcoholism has been variously defined. This is one of the main difficulties in comparing its prevalence in space and time. Although clinicians are in agreement that conceptually, an alcoholic is a person who is excessively dependent on alcohol to such an extent that he develops a noticeable degree of mental, physical or social pathology, they may have varying opinions about what constitutes "excessively", "extent" or "a noticeable degree". From the clinical point of view it is not always necessary or even advantageous to require inflexible diagnostic yardsticks in the management of individual patients; but clear and rigid diagnostic criteria are absolutely essential for surveys. The estimate of the prevalence of a disease will depend on how it is defined.
Another difficulty with alcoholism is the extent of its social ramifications. These bring the subject into the fields of other disciplines as well as medicine. Surveys on alcoholism may therefore tackle the problem from one or more of its following social aspects:
(1) Psychiatric (Habituation, addiction and psychosis).
(2) Medical (because of the complications, liver cirrhosis, gastritis, peripheral neuritis, cardiac complications, increased susceptibility to pneumonia, tuberculosis and deficiency states). Gibbins (1954) used the following sources in his study of alcoholism in an Ontario County-Alcoholics Anonymous, employers, clergymen, institutions (hospitals, penal institutions, etc.), military headquarters, physicians and psychiatrists, police, school officials, social agencies and public health groups, service clubs and professional bodies.
Those interviewed were representatives of these bodies, and each was asked if he had encountered any abnormal drinkers (as defined) during the time period covered by the survey. The figure obtained was 1,600 alcoholics per 100,000 of the adult population. This type of survey, by its nature, can only be carried out over a limited area and on a limited population.
General Practitioner Surveys
Another method is to interview general practitioners and enquire about the number of alcoholics in their practices (Table I) . A few groups of workers have studied the drinking patterns of the adult population in the Unite-d States (Riley and Marden, 1946; Maxwell, 1951; Mulford and Miller, 1959) . Persons drawn up in the sample were interviewed aboiut their drinking habits and their attitudes to alcohol. Mulford and Miller found a rate of 2,954 alcoholics per 100,000 of the adult population in Iowa. This was the method of social survey and in the best traditions of epidemiological investigation enabled the investigators to define the groups at risk by the main social factors relevant to alcoholism.
B. The Use of Available Statistics In the absence of field surveys other sources of information can be used to estimate the extent of alcoholism in a community:
1. Certified Deaths from Alcoholism (I.S.C. numbers 307, 322) Deaths from alcoholic psychosis are also included under this heading. The annual number of persons certified as dying from these causes is so small that they give no indication of the incidence of alcoholism. The rate for England and Wales in 1957, for example, was 0.9 per 100,000 adults and the corresponding rate for the United States in 1950 was 2.3. 2. Certified Deaths from Liver Cirrhosis (I.S.C. nunber 581) Of all the statistics relating to alcoiholism this has been found the most useful and has been used the most widely.
In 1947 E. M. Jellinek devised a formula for calculating the number of alcoholics in a community using the number of deaths from cirrhosis of the liver.
The formula is usually stated as-PD A=(-) R K where A=the total number of alcoholics alive in a given year; D=the number of reported deaths from liver cirrhosis in that year; P=the percentage of such deaths attributable to alcoholism (51.5 per cent for men; 17.7 per cent for women); K=the percentage of all alcoholics with complications who die of liver cirrhosis (0.694); R=the ratio of all alcoholics to alcoholics with complications (4: 1). This formula has been much criticised, mainly with regard to the values of the factors concerned. The D value depends on the quality of death certification. The P value may vary from one country to another and from time to time. The constant K is based on a large international sample in which the variation was minimal. The value of R is conceivably different from country to coluntry.
Yet the extraordinary fact remains that there is very close agreement between estimates using the Jellinek Formula and estimates based on more direct methods. There are now 14 instances where the two types of estimate can be compared. In eight cases the difference is 10 per cent or less; in two cases less than 20 per cent; and there is poor agreement in four instances. Some of these comparisons are shown in Table II results are shown in Table III and they imply that alcoholism is a much smaller problem in Northern Ireland than in many other countries (Tables IL and IV) . Jellinek's method tells us nothing about the "alcoholics" involved and gives no aid in defining the groups at risk. The method has often been used in the absence of an ad hoc survey. It should be stressed, however, that the formula necessitates the use of three proportions where precision is unknown. Errors in these will result in gross errors in the numbers of alcoholics. 3. Alcoholism in General Practice (Morbidity Statistics)
In the morbidity survey of general practices in England and Wales the prevalence of alcoholism was 35 per 100,000 adults (Logan and Cushion, 1958; Logan, 1960 ; Research Committee of the Council of the College of General Practitioners, 1962) . The reasons for a low rate being returned from general practitioners have been discussed previously, but in addition it should be pointed out that unless doctors are asked specifically about alcoholism they will return their patients as suffering from one or more of the many complications of the condition rather than the condition itself. 4. Liver Cirrhosis in General Practice (Morbidity Statistics) In the survey of morbidity from general practice mentioned above, cirrhosis of the liver also appeared rarely as a diagnosis, only occurring in 17 per 100,000 of the adult population. In the same year (1955) in England and Wales there were 4.0 deaths per 100,000 adults from cirrhosis of the liver. Assuming that one third (34.6 per cent) of these were due to alcoholism and that this rate (1.4 deaths from alcoholic cirrhosis per 100,000 adults) represented 7.7 per cent of live patients with alcoholic cirrhosis, one would have expected to find 18 persons per 100,000 adults suffering from alcoholic cirrhosis alone. The ratio of non-alcoholic liver cirrhosis to alcoholic cirrhosis is not known for live patients, but it must be assumed that the ratioi is at least as great as the 2 to 1 ratio for mortality data. This would mean that general practitioners were diagnosing cirrhosis of the liver in only half of the possible cases. 5. Adnmission to Hospital for Alcoholisnm This method of estimating the incidence of alcoholism is most unreliable. In the first place, a common convention, probably originating with the World Health Organisation (W.H.O., 1951) , is to gather statistics on admission for alcoholism to mental hospitals only. As a result of this approach one worker was led to suggest (Morrison, 1964) that, because admission rates toi mental hospitals in Scotland for alcoholism (including alcoholic psychosis) were about four times higher than in England and Wales, this reflected differences in the incidence in alcoholism in the two countries. No 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 . the same trend is true for Scotland or Northern Ireland. A variation in this distribution of places of treatment of alcoholic patients from country to, country could give deceptive differences in admission rates to mental hospitals. Admission rates also depend on the type of development of the services for alcoholics and in addition would depend on the attitude of various communities towards alcoholics. In some places it is a disgrace to be admitted to a mental hospital for alcoholism. In other places it is a kind of social custom to be "dried out" in the local mental hospital after a "binge". Despite these difficulties the analysis of admissions to mental hospitals for alcoholism raises some interesting questions.
Why has there been such a marked increase in admissions to, mental hospitals for this condition? ( Table V) . The table does suggest that alcoholism is becoming increasingly more prominent in mental hospital care, especially in Northern Ireland. The trend would be in keeping, of course, with an increase in the incidence of alcoholism but it more likely reflects improvement in treatment facilities for the condition. It is worthy of note that although admission for psychiatric conditions have increased from 2,400 in 1950 to 5,900 in 1963, new out-patient attendances to psychiatric clinics have shown a rather more steep rise, from 0.6 attendances per admission to 0.8 attendances per admission. A greater emphasis on out-patient attendances for other conditions may help to explain the great relative rise in admissions for alcoholism.
As a result of examining mental hospital statistics it might also be asked why the admission rates for alcoholism show such a great difference from one country to another. (Table VI ). Given that a large proportion of alcoholics may have their treatment elsewhere than in mental hospitals, it is difficult to see why the rates should be so enormously different. The Northern Ireland rate is seven times greater than that for England and Wales, and the latter rate is one quarter of that for Scotland and of that for the Republic of Ireland. It may be that more alcoholics in England and Wales go without treatment or that they are treated elsewhere than in mental hospitals. It would be dangerous to assume that these rates are any indication of the relative incidence of alcoholism in the four countries. 6. Admissions to hospital for Liver Cirrhosis
There is no counterpart of the Hospital In-patient Enquiry (Ministry of Health and General Register Office, 1957 onwards) in Northern Ireland. Therefore it is For England and Wales in 1957 there were 9.4 admissions per 100,000 of the adult population for liver cirrhosis. This figure is only about half those cases seen in general practice. As shown previously, even the numbers of cases found in general practice statistics were probably gross underestimates.
It may be concluded that information about cirrhosis of the liver in hospital statistics is unlikely to be helpful in calculating the incidence of alcoholism. 7. The Consumption of Alcohol It would be reasonable to assume that the amount and form (beer, wine and spirits) of alcohol consumed in a community have some relation to the prevalence of alcoholism. In support of this assumption Jellinek showed that when Prohibition was most effective in the United States , deaths from cirrhosis of the liver had fallen to the lowest number ever recorded (W.H.O., 1951) . From the analysis of this trend he was able to estimate the percentage contribution of alcoholism to deaths from cirrhosis of the liver. A similar computation for Northern Ireland is not possible since there has never been a period of Prohibition there.
As a possible indication of the increasing prevalence of alcoholism in Northern Ireland, Grant pointed out that the consumption of spirits in Northern Ireland rose from 260 thousand gallons in 1950 to 315 thousand gallons in 1959 (Grant, 1963 Office, 1963) . This again, may be related to the increase in the population, a decrease in the number of abstainers or an increase in social drinking. These figures give no idea about the number of alcoholics or trends in the prevalence of alcoholism. 9. Arrests for Drunkenness
The rate of offences against the Intoxicating Liquor Laws in Northern Ireland has risen slightly from 148 convictions per 100,000 of the population aged 15 and over in 1956 to the rate of 167 in 1962. The only available figure for comparison is the rate for Canada in 1955, which was 882 (Popham and Schmidt, 1958) .
It is noteworthy that the rate of arrests for drunkenness in the City of Helsinki in 1956 was 11,017 per 100,000 of the population aged 20 and olver (Brunn et al., 1960) . The rate for persons aged 15 and over in Helsinki would be slightly smaller but not enough to explain the enormous differences in rates with Canada and Northern Ireland. It is interesting to note that the relative difference in these three rates corresponds with the ranking in the incidence of alcoholism as deduced from the Jellinek Method (Table IV) .
Of course statistics of arrests for drunkenness usually make no, allowance for repeated apprehensions of the same person in a given year and are affected by local variations in the legal distinctions of intoxication and the climate of public opinion. They also depend on the degree of activity of the police, and changes in police activity and methods. 10. Con:victions for Drunken Driving In 1961 in Northern Ireland there were 207 convictions for drunken driving per 100,000 vehicles on the roads. The last available figure for Canada was 61 convictions per 100,000 vehicles in 1955 (Popham and Schmidt, 1958) . It is clear that these figures have a bearing on the problem of alcoholism but cannot help in arriving at an estimate of its prevalence.
CONCLUSIONS
Apart from those surveys in which a sample of the community was interviewed, all the methods described of estimating the size of the alcoholism problem suffer from severe disadvantages. It is likely that when a system of record linkage comes into general use the value of routine records and statistics will be much enhanced. Nevertheless it is clear that the most accurate and fruitful method of estimating the prevalence of alcoholism is to carry out an ad hoc community survey. Only this kind of survey can demonstrate the types of persons (age, sex, occupation, marital status, place of residence, etc.) who are at risk from alcoholism.
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